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ABSTRACT 
Experiments were conducted in February 1990 at the Layo Aquaculture Station located in Ebrit 
Lagoon, Ivory Coast, to find a reliable technique for the estimation of algal biomass and to undentand 
the process that leads to a high tertiary productivity. Periphyton, growing on bamboo, was sampled at 
different settlement levels in an “acadja-enclos” at 200 m omthe lagoon bank. “Acadjamclos” is an 
extensive aquaculture system where Sarorherodon me/ano/heron (Cichlidae), a herbivorous fish, oc- 
curs mostly. Organic charge and periphyticconcentrations (chl a, pheopigment, total pigments) were 
determined on each sample (from different locations). Specific microalgae composition and light 
intensity were also estimated. The periphytic community within the “acadja” was mainly composed 
of filamentous algae with Rhizodonium (KUtzing) (Chlorophyceae) as the major genus. Cyanobac- 
teria and many species of the diatom Nitzschia comprised a high proportion of the epiphytes found. 
From a quantitative point of view, horizontal and vertical distributions of the biomass (mainly com- 
posed of algae) seemed to have been controlled by the availability of photosynthetic energy. However, 
the venical heterogeneity was greater than the horizontal one. The maxima were situated close to the 
compensation depth. A high correlation was found betwen chlorophyll and organic matter 
( r=  +0.810); this reflects the high percentage of algal biomass. The total yield ofthe “acadja” ( 1250 
m2) was evaluated at 60 kg of dry matter, this value was five times higher than the algal biomass of 
the EbriC Lagoon in the Layo area. Moreover, algal concentrations due to proliferation of periphytic 
species were eight times higher in the “acadja” than in the lagoon waters. 
INTRODUCTION 
The “acadja” system (which originated in the Benin Republic in West Af- 
rica) has been used in the Ivory Coast since 1950 (Konan, 1990). This fish- 
ing method, now disseminated among Ivorian traditional fishermen, uses an 
under-exploited vegetal species Bambusu vulgaris (Hem, 1988) and contrib- 
utes to increasing the productivity of the lagoons. 
“Acadja” (artificial habitat) is a traditional fishing method used for about 
a century in the coastal lagoons of the Benin Republic (Welcomme, 1972), 
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Cameroun, Ivory Coast, Ghana, Nigeria, Sierra-Leone, Togo, Bangladesh, 
Cambodia. China, Ecuador, Kampuchea, Madagascar, Mexico, and Sri Lanka 
(Kapetsky, I98 1 ). In fact, an “acadja” is a kind of artificial reef or mangrove 
which is composed of dense masses of branches planted at the bottom of shal- 
low waters and it attracts large numbers of wild fish (Gnonhoue, 1984). The 
major species of fish found in these structures is Surotherodon r?le/UnOlherOfJ. 
These fishes stay in the “acadja” to avoid predators, grow well by eating the 
abundant natural food (benthic microalgae and invertebrates) and breed 
within the “acadja” (Hem et al., 1990). That is why “acadja” may also serve 
as an extensive aquaculture system. 
The high productivity (8 to 21 t ha-’ year-’) of fish biomass in Benin 
(Gras, 1958; Welcomme, 1972) in this extensive aquaculture system is of 
great interest to many scientists. This paper describes the “acadja” phenom- 
enon and highlights the significant socio-economic advantages which can be 
derived from this experience if it is promoted and given a good backup. These 
studies will also help us establish a reliable technique for the estimation of 
algal biomass. 
MATERIALS AND METHODS 
Experiments were conducted during the annual dry season, in February 
1990, at Layo Aquaculture Station located in the Ebrid Lagoon (Fig. 1 ) which 
receives marine water through the Vridi channel and fresh water from the 
nearby Agneby River as well as precipitation and surface runoff. The annual 
salinity cycle of the lagoon in the experimental zone fluctuates between O%o 
and 9OO (Konan and Abt, 1990) with maximal values occurring in Febru- 
ary-March (Guiral, 1983). 
The “acadja-enclos” was located in the Ebrid Lagoon about 200 m from the 
lagoon bank and had an area of 1250 m2 (25 111x50 m)  and a depth of 135 
cm. The “acadja” was built with 8000 bamboo sticks (10 m-2) 12 months 
before our experiments commenced. 
In February 1989, ten S. rnelanolheron fingerlings weighing 5 g each, were 
put in the “acadja” (which was surrounded by a net) at a stocking density of 
10 m-2. 
The area actually occupied by the bamboo represented almost 65% of the 
total area of the “acadja”. Four perpendicular, 2-m-wide paths and a circle 
(with a diameter of 4 m )  situated in the center of the “acadja” were free of 
bamboo (Fig. 2a). The central circle which contained branches served as a 
spawning area and the paths facilitated catching fish within the “acadja”. 
To analyse the variability of the fixed organic matter and periphytic con- 
centrations in function of the “acadja”, the bamboo sticks were sampled at 
10-cm intervals from the sediment to the + 50 cm level and at 5-cm intervals 
from the f 50 cm level to the + 125 cm level. The zero level was chosen at the 
water-sediment interface because of the variability of the water level as a 
function of the tidal range and tidal cycle (mean amplitude is about 15 cm). 
t 
Fig. 1. Location of the Layo Aquaculture Station (Ebrit Lagoon, Ivory Coast). 
Furthermore, the level was easily identifiable by the black and red rings around 
the bamboo. The black ring resulted from ferrous iron in anaerobic water and 
the red ring from the oxidation of ferrous iron to ferric iron in oxygenated 
water. At each level, a I -“wide ring was marked and scraped with a knife 
to include the entire circumference of the bamboo. This scraping procedure 
excludes the eventual variability of algal colonization as a function of the ori- 
entation of the bamboo. The diameter of each ring was then measured to cal- 
culate the area actually sampled. 
To test the existence of an eventual horizontal variability within the 
“acadja”, a transect was made from the periphery to the center, parallel to the 
lagoon bank. The surfaces of pieces of bamboo measuring 60 cm each were 
selected and divided into 5 levels (LI to L5) according to a procedure de- 
scribed by Konan ( 1988). A 2-cm-wide ring of algae was then sampled. Four 
peripheral external bamboo (PE), four internal (PI) and six central ones (C) 
were sampled (Fig. 2a). 
The algal matter was suspended by dispersion in i m  ultrasonic box contain- 
ing water from the lagoon. This water was previously filtered through a glass 
fiber membrane (0.7 p n  porosity). For all the sampled levels, a spectropho- 
tometric analysis between 600 and 730 nm (Beckman D U-64) of the algal 
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Fi& 2. (a) Structure of the “acadja-enclos”. (b) Sampled levels on bamboos during horizontal het- 
erogeneity study of orgilnic m d  periphytic biomass. 
matter was made after grinding the algae and extracting the pigments in 90% 
acetone. The concentrations of chlorophyll u and pheopigments were deter- 
mined following the Yentsh and Menzel ( 1963) method, aAer extraction with 
methanol. 
The organic and mineral matter were obtained by filtration on a glass fiber 
membrane (Whatman GF/F (0.7 ,um)) of known ash content. The concen- 
trations of minerals and organic matter were determined respectively by dif.: 
ference of weight before and after incineration. A correction was applied to 
exclude the salt weight linked to the fact that the filter imbibes water. 
A third aliquot of algal material was fixed with formol (2% final concentra- 
tion) for a future determination of the specific periphyton. 
To compare the total biomasses (attached and free algal and organic) from 
the “acadja” to those from seston of water outside the “acadja”, organic and 
mineral sestonic matter at 50 m were determined. Three subsurface water 
samplings were made in the two media. 
Photosynthetically active light intensity was measured with an integrator 
quantameter (Li-cor, Li 188 B) and a spheric cell (Licor, Li 193 SB) in and 
outside the “acadja”. The extinction coefficients around the sampled bamboo 
were estimated from the light intensity (photosynthetically active) taken a$ 
every 10 cm depth. 
RESULTS 
Light penetration profile 
The coefficients of light extinction were higher within the “acadja” (Table 
1 ) than in free lagoon waters. Water transparency (resulting from the turbid- 
ity and the coloration of water) was 60% lower in the central circle than in 
open lagoon waters but was 60% higher in waters around bamboo. The com- 
pensation depth corresponded to only two-thirds of the water within the 
“acadja”. In the lagoon, the superftcial sediment (at a depth of 1.35 m) re- 
ceived more than 10% of the incident energy. 
Sestonic matter 
The sestonic concentrations (organic and mineral) were significantly higher 
(P<O.OI ) within the ggacadja” than in the free lagoon waters (Table 2). The 
TABLE I 
Light extinction coefiicient and compensation depth of the lagoon and the “rcrdja” waten 
Loeation Light extinction Depth compensation 
coefiicient (ur’) (m) 
LaBoon 1.96 2.35 
Extemal peripheral 4.87 0.94 
Central bamboos (C) 5.29 0.87 
lntemal peripheral 5.08 0.9 1 
Central circle 3.24 I .42 
bamboos (PE) 
bamboos 
7 ’  I -  
I 
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TABLE 2 
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Average concentrations, seston (organic and mineral) and phytoplanktonic biomass (chlorophyll a 
and phcopigment) and coefficient of variation in the superficial lagoon waters and in the “acadja” 
Mineral Organic Chl a Pheo Arlive 
8.8 10.6 7.5 1.4 83.9 Acadja water 
cv 9. I 17.0 8.0 11.4 
Lagoon water 
cv 14.6 9.3 4.7 11.7 
6.2 7.7 7.6 1.6 82.3 
mean phytoplanktonic biomasses estimated by the total chlorophyll pigments 
concentrations (active and degraded chlorophyll a were similar for the two 
media. The coefficients of variations of organic concentrations and algal bio- 
masses were very high within the “acadja” suggesting that seston composition 
in the superficial waters of this medium was more heterogeneous. 
Speci3c composition of the periphyton 
The distribution of the different species of the periphytic community as a 
function of depth shows a predominance of filamentous algae mainly com- 
posed of Chlorophyceae, Rhodophyceae, Pheophyceae, Bacillariophyceae and 
some species of Cyanobacteria (Table 3). About 20 photosynthetic species 
were found and the more important were Rhizoclonium sp. (Kützing), Co- 
leocheate sp. (De Brkbisson), Lyngbya rivulariarum (Gom. ), Scytonema my- 
ochrous (Dillw.), Audouinella sp. (Bory de Saint Vincent), Pleurocladia la- 
custris (A. Braun), Cymatopleura solea (W. Smith) and three species 
belonging to the genus Nitzschia. 
Rhizoclonium was the dominant genus of the periphytic community settled 
on the short bamboo of the “acadja-enclos”. This genus was very abundant at 
all levels except from + 75 cm to + 80 cm and from + 85 cm to + 90 cm where 
Cyanobacteria were more important. Moreover, we have noticed that a high 
colonization by pennate diatoms of the genus Nitzschia occurred from +90 
cm to the water-sediment interface. These diatoms constitute an abundant 
epiphytic flora associated with all filamentous algae. Pleurocladia lacustris 
(Pheophyceae) preferentially settled at intermediate depths between + 95 cm 
and + 60 cm levels. 
Whatever the location of the bamboo within the “acadja”, the specific com- 
position of the periphytic population was almost identical to that previously 
described (Table 3). 
From a qualitative point of view, algal cells from the + 105 cm level (situ- 
ated under the tide range zone) presented a picture of cells with partial de- 
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hydration and altered cell morphology. Close to the water-sediment inter- 
face, spongiar colonies, represented by Spongilla lacustris, were present 
(Boury-Esnault, 1980). The absorption spectra of acetonic extracts shows that 
chlorophyll a was the major pigment of the periphytic matter from the 
“acadja” (Fig. 3a). However, at the water-sediment interface, there was a 
second pigment with a rnaximun absorption at 6 13 nm (Fig. 3b). 
Quantitative data of algal and organic biomasses 
Vertical distribution. Concentrations of chlorophyll a were relatively low 
around the subsurface levels ( + 125 cm to + 100 cm), but increased with 
depth up to + 35 cm. Chlorophyll a values were 8 to 15 times lower than those 
found at the intermediate levels (+95 cm to +35 cm). Whatever the level, 
the pheopigments represented almost 20’30 of the total extracted pigments. 
The vertical profiles of organic matter and total pigments were similar but the 
former had an amplitude two times lower (Fig. 4). At each level, integrated 
value was estimated to obtain total organic and periphytic biomasses found 
on the sampled bamboo. These integrated values are respectively 7.8 g and 
17.6 mg for this sampled bamboo. 
Fig. 5a,b presents the probability distributions of organic matter and total 
pigments, respectively. The maximum concentration of organic matter was 
centered around +95 cm, while the maximum concentration of total pig- 
ments was centered around +65 cm. The two vertical profiles had different 
shapes. The organic matter distribution can be represented by the Gamma 
law while the total pigment is represented by the Gaussian distribution. This 
result suggests that organic matter was more sensitive to light intensity. Lev- 
els from + 1 IO cm to + 30 cm had a relatively constant percentage (4 to 6%) 
of periphytic and total biomass. The comparison between the two profiles of 
vertical distribution of organic and periphytic biomasses revealed a more im- 
portant contribution to the total organic biomass than the algal biomass from 
the subsurface levels (from + 125 cm to + 100 cm). Conversely, the inter- 
mediate levels (from + 50 cm to + 30 cm) represented a more important 
percentage of total pigments. 
Horizontal distribution. The mean concentrations of organic biomass and to- 
tal pigments by level auld by bamboo location were calculated. Whatever the 
level, bamboo situated in the external periphery of the ‘‘acadja” had higher 
mean concentrations but these were characterized by a high variability. On 
the other hand, bamboo sticks in the central position had, generally, lower 
and more homogeneous values. The intermediate levels (L3 and L4) had 
higher concentrations, particularly for total pigments. 
A two-way ANOVA of the data set confirmed the existence of highly signif- 
icant differences between levels for organic matter, chlorophyll a and total 
TABLE 3 
venid dinribution of the periphytic species colonizing the b a m k  at the Aquaculture Station of Layo 
Barillviophycac 
Centric diatom 
Coscinodhsp. 
Pennate diatoms 
Cœconeis sp. 
Cymatoplwa d m  
Cy*h sp. 
Fragilaria v i m e n s  
Gymri’ amminorm 
Navicula aupidata 
Navicula sp. 1 
Nitrschia “OM 
Nitrschia s i m  
Nitrschh ap. 1 
Nitmhia sp. 2 
Nitzschia sp. 3 
Nitachia tryblionella 
Pinnularia sp. 
Pleurosi@na sp. 
Chlorophyase 
Colmchwtesp. 
Rhizdonitun rp. 
VIorhrir sp. 
cyanobacleri. 
Lyngbya cpiphyta 
Lyngbya rivulm‘arum 
S@onema myechmus 
PIeurœladia lanrrrrir 
Audouinella sp. 
Phcophycue 
Rhodophyatc 
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Ccntricdi&oms 
Pennate diatoms 
Camoneit sp. 
1 Coscinodiuuc ap. 
Cymatoplnua sola ( + ) 
Cymbrlla sp. ( + I  
Fragilm‘a virescem + 
Gymrigma wminarum ( + ) 
Navi& rupiohta ( + ) 
Navicula sp. 1 + 
Nimchia “ana ++ 
Nitzschia sigma (+) 
Nikachiasp. I + 
Nitzschia sp. 2 + 
Nitmhia sp. 3 + 
Nitmhia trybliondla 
Pinnulma sp. (+) 
P l m i g r n a  sp. 
i 
! 
’ *  
? 
Chlorophymc 
Colemhaetc sp. 
Rhizdonitun sp. +++ 
Ulothrixsp. 
CyOnOblCIeri. 
L m h  & h m  
Lyngbya ~ ~ v u I M . ~  + 
Scytonemamyodrrour + 
Plemxladia h t &  ( + ) 
Audouinella SD. + 
Phcophycuc 
Rhodophpac 
1 
TABLE 3 (continued) 
cm 75 , 70 65 60 50 40 30 20 IO O 
Bacillarioohvcac 5 
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Spetiric biovolume iC expressed Y pmcntage of total biomau ( + + + = > 75%; + + I > 5W; + = w 25% ( + ) = < 25%). 
Sourceofidentifcationr B o m U y  (1966,1968,1970). 
. -  ... 
184 
A.A. KONAN-BROU AND D. GUlIUL 
O 
n 1.8 
Fig. 3. Spectrum of acetonic extracts from periphytic material sampled at +70 cm (a) and at the 
water-sediment interface (b). 
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Fig. 4. Vertical distributions of organic mater, total pigment and chlorophyll u on a bamboo located 
in the center of the “acadja-enclos”. 
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Fig. 5. Distribution of total organic matter (a) and total pigments (b)  along a bamboo stick located 
in the center of the “acadjatnclos”. 
pigments (Table 4a). Independently of level, periphytic biomasses, and to a 
lesser degree the organic biomasses, were different among the locations of the 
bamboo within the “acadja’’. For the three analysed parameters, there was no 
interaction between level and location. 
A Student t-test was made to determine the characteristic values of differ- 
ent levels and location (Table 4b). The distribution ofthe organic matter was 
identical at all locations, except for levels L1 and L2 of bamboos located at 
the external periphery of the “acadja”. Similarly, these two levels (LI and 
L2) and the level L5 presented higher values of total pigments than those 
located at the center and at the external periphery of the “acadja’’. The inter- 
mediate levels L3 and L.4 had significantly different values (Table 4b) de- 
pending on their locations. 
Considering bamboos in the central position which represented 85% of all 
the bamboos, the five sa.mpled levels represented a total of 9.37% of the or- 
ganic biomass and 8.10% of total pigments. Assuming that the vertical distri- 
bution is identical for all bamboos, integrated calculation for the three loca- 
tions (PE, PI and PC) chosen were made. These estimations were realized by 
taking into account the specific characteristics of each level and location. For 
the bamboos located near the external periphery of the “acadja”, the total 
organic and periphytic biomasses were respectively 1.2 and 2 times higher 
than those from central and from internal peripheral bamboos which gave 
similar values. This was equivalent to 87% of organic dry matter comprising 
11.5 mg of chlorophyll pigments. From these estimates, and knowing the re- 
spective numbers of bamboo in the study area, it was possible to evaluate the 
total biomass in the studied “acadja’’. For an area of 1250 m2, the available 
biomass within the “acadja” was estimated at 47 kg of dry organic matter. 
TABLE 4a 
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Analysis of variance of the organic matter and the periphytic biomass as a function o f b a m h  loca- 
tion and depth level 
Degrees of F 
freedom 
Organic matter Location 
Level 
Location level interaction 
Total (corr) 
Total pigments Location 
Level 
Location level interaction 
Total 
Chlorophyll a Location 
Level 
Location level interaction 
Total 
2 
4 
61 
2 
4 
69 
2 
4 
69 
a 
a 
a 
7.36- 
13.04““ 
1.30 
16.50- 
27.00“‘ 
1.56 
19.40- 
26.70- 
1.36 
TABLE 4b 
Comparison of the inter-location averages at the 5 levels (Student r-test) 
LI L2 w L4 ’ L5 
c PI c PI c PI C PI c PI 
Ext. - 3.83- 1.02 3.50. 
3.83- 0.04 8.69- 
- 3.78 2.75 1.31 
1.30 15.40”. 6.32”. 
2.94 
I 1.50““ 
- 2.22 
7.20“ 
- - -  1.31 0.43 
3.50- 1.75 
0.23 1.23 
1.74 1.94 - 9.94- 4.14- - 0.25 -0.50 -2.49 - -0.02 -- -  Cent. - 
Underlined values: organic matter (mg cm-’); other values: total pigments (pg cm-’). 
Considering all the data (vertical and horizontal distribution) an attempt 
was made to obtain a reliable estimation of the total organic biomass using 
periphytic pigments data as a tool. The best estimation (r= +0.638; n=40) 
was obtained with chlorophyll a concentrations. This highly significant cor- 
relation reflects the essentially algal origin of the biomass which grows on 
bamboo. However, the use of this relation is less useful for the estimation of 
the total organic biomass. A logarithmic model allowed a best description of 
the relation between chlorophyll and organic matter (r= +0.810). This rela- 
tion was: log Ys0.413 (log 1.578 X) where Y corresponds to the organic 
matter expressed in mg cm-* and X corresponds to active chlorophyll a ex- 
pressed in pg cm-’. 
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DISCUSSION 
Dominated by the Chlorophyceae with the genus Rhizoclonium, the peri- 
phytic population of the “acadjas” from Layo appeared relatively different 
from the periphyton of rivers of the Ivory Coast described by Iltis (1982). 
This periphytic population was also different from the phytoplankton ob- 
served in the dry season in the zone near the Agneby river (Iltis, 1984) where 
Cyanobacteria were predominent. In the dry season, the periphyton from the 
Ivory Coast’s rivers (the Bandama and the Maraou6) was mainly composed 
of sessile filamentous algae which trapped the usually pelagic species. In Feb- 
ruary, epiphytic species were dominated by the Cyanobacteria (Oscillatoria 
and Lyngbya) and the Rhodophyceae (only represented by the Chantransia 
step). But diatoms and Chlorophyceae were less represented and we have 
noticed a total lack of Euglenophyceae and Pyrrophyceae (while the latter 
was very abundant in the rheoplankton of these rivers). In March, the phy- 
toplanktonic population of the zone of the Ebri6 Lagoon influenced by the 
Agn6by River was dominated by the Cyanobacteria (Microcystis, Oscillatoria 
and Lyngbya) and the Pyrrophyceae essentially represented by the Crypto- 
phyceae with the most abundant genus being Cryptomonas. 
A comparison of the specific composition of periphytic and microphyto- 
benthic communities was only possible for the Bacillariophyceae because only 
benthic diatoms were studied in the sediments of the Ebri6 Lagoon (Plante- 
Cuny, 1977). This comparative study revealed a large number of common 
genera within the two communities. At the water-sediment interface, dia- 
toms often constituted chains and presented some fixation systems (mucous 
peduncle or adhesive cushion) which allow them to adhere to the mineral 
particles of the sediment. This microbenthic flora was composed of a high 
proportion of pennate species (Fragilaria, Diatoma, Nitzschia and Cocco- 
neis) with which were associated some loose large cells (Gyrosigma and Na- 
vicula). This similarity between the algal community from the “acadjas” and 
that from the sediments is due to the ability of diatoms to fix either onto 
filamentous algae (“acadja”) or onto the mineral particles (sediments). This 
type of development imposes some morphologic adaptations and constitutes 
an important factor in species selection. Moreover, the importance of the col- 
onization by epiphytic diatoms reveals a high availability of silicia. This can 
be verified in sediments by the abundance of fluvial quartz more or less eroded 
(Guiral, 1983) and with bamboos by the great number of siliceous spicules. 
In Brazil, Eskinazi-Leça et al. ( 1980) studied some structures similar to 
“acadja”. They found that algae which grew on bamboo were essentially com- 
posed of Bacillariophyceae (Amphora, Navicula, Nitzschia and Pleurosigma) 
and secondarily composed of Cyanophyceae (Anabaena, Chroococcus and 
Oscillatoria). The algal materig from “acadjas” in Layo differed from Bra- 
zilian communities in the large number of Chlorophyceae species. In spite of 
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these differences, the two periphytic communities were abundantly exploited 
by aquaculture fishes as shown by the large number of algal cells in the stom- 
achs of Mugilidae (Brazilian structures) and in the Sarotherodon melanoth- 
eron stomach contents (Konan, 1988). 
There was a significant reduction of the photosynthetic layer in the “acadja” 
when compared to the open lagoon waters. This phenomenon seems not to be 
associated with the rise in the particulate matter. This reduction of the pho- 
tosynthetically active layer might be a result of the shading effect of the bam- 
boos. Therefore, a reduction in bamboo density should not only increase the 
photosynthetically active radiation in the “acadja”, but also lead to a reduc- 
tion in the installation cost. 
Maximal periphytic biomasses were noted for levels close to the compen- 
sation depth. However, we must realize that in this “acadja” under exploita- 
tion, the algal biomass is subject to two antagonistic processes: autotrophic 
production and grazing by fish. The high algal concentrations observed reflect 
the zones of ecological preference of these species. Nevertheless, their abun- 
dance at these deeper levels reflects their capacity to use the low light inten- 
sities. This adaptation was indirectly confirmed by the high reduction of the 
total biomass and even more so of the periphytic biomass (Fig. 2)  in the 
subsurface levels (from the + 105 cm level). Effectively, for these levels, the 
effects of tidal range resulting in the deterioration of cells (drying, alteration) 
must be associated with a photo-inhibition phenomenon. Given that domi- 
nant species are identical whatever the depth is (and then, whatever the total 
quantities of incident energy), this capacity to use the low energies occurred 
with an inhibition of photosynthesis for levels submitted to high light levels. 
Indeed, unlike phytoplanktonic algae, the periphytic population can not 
change its floatability; that would give it access to the optimal energy levels 
in the euphotic layer. 
The available total organic biomass (sum of 13 kg loose biomasses and 47 
kg fixed biomasses) in the sampled “acadja” was five times higher than that 
of the lagoon. This enrichment was demonstrated for total pigments also, with 
concentrations eight times higher than those from free waters. Within the 
“acadja”, the periphytic biomass corresponded to 86% of the total algal bio- 
mass. In spite of the grazing action exerted by S. melanotheron on the peri- 
phyton, these results confirm the high concentration of exploitable biomass 
in the “acadja” compared to open lagoon waters. This may be a result of: ( 1 ) 
an enhanced primary productivity due to an eficient utilization of incident 
radiant energy, and (2) a continual rejuvenation of the algal communities by 
the grazing effect (Castenholz, 196 1; Horppila and Kairesalo, 1990). Taking 
account of this rate of biomass regeneration in the “acadja” and assuming 
that each 5-g fingerling S. melanotheron eats IO-20% of its weight per day, 
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each fingerling would have a reserve of periphyton equivalent to 6 to 12 days 
supply. This level of food supply could easily be replaced by the rapid growth 
of the algae. 
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